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(54) LASER BEAM MACHINING METHOD 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method capable of cutting a machining object 
without developing a crack, deviating from the 
predetermined lirie for welding or cutting on the surface 
of the machining object 

SOLUTION: A pulse laser beam is radiated on a 
predetermined line 5 for cutting on the surface 3 of the 
machining object 1 under the condition of causing 
multiple photon absorbtion, and making a condensing 
point P agree with the inside of the machining object 1. 
By moving the condensing point P along the 
predetermined line 5 for cutting, a reforming area is 
formed inside the machining object 1 so as to be along 
the predetermined line for cutting 5. By splitting the 
machining object 1 along the predetermined line for 
cutting 5 making the reforming area a starting point the 
machining object 1 can be cut with a comparatively small 
force. Since in the irradiation of the laser beam, the 
pulse laser beam is scarcely absorbed on the surface 3 

of the machining object 1. the surface 3 is not melted, caused by the formation of the reforming 
area. 
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o° mz.z&sicmwsntcfrjtti'fvt-L^-i 0 

3 t^ ^^D-r-y^^-l 0 3TSif$n7cb— tP 

^L^^-rs^fflu^xi 0 5£> mftmuyxi 

0 5 -eg£ft£ttfc u— ifjt l *TO^nstax^fe 1 

tf$cB2*l-5i!£B& 107t, KS^r 1 0 7 fcXttfrfa 
fc»»S-fr*fcii>©X*XT— ^ 109t «EB^ 1 0 
7 ^XW^IqJtCilX-rs Y«*|&K»«S'e-*fc*<D Y 
iXf->*l 1 1 i:. I6&&1 0 7^XfftRt>*Yfft*|p] 

fciSSfS Ztt*iRHc«tts«*fc«>ozttx^-^ i 

1 3 t, fltl^HOOXf— >' 10 9. 111. 113 

(omh*mw?z>7s7--i?%m$!>i 1 ^«i^So 

[0 0 4 5] z-tt#fatt;tal*ttM& i 3 til^-r 
^fi[cD^|q|t^So ±ot, 13%Z 
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£X (Y) i7f-fl 0 9 (1 11) tiOX (Y) 
mi5falc&W}'g-&Z cticZKifivo X (Y) WXr- 

^io9(iii) mm¥m<D~mt%z> 0 

[0 0 4 6] b— IfflfiSl 0 1 !f)fr£36£ 
f*'N.d : YAGb— tf-e**o b— tf^Sil 0 Hcffl 
.V^-SCfc^-pffSU- IffcLT, COflfi, Nd : YVO 
4 U— »f, N d : Y L F U- <f^f-^>-9-7r^7b- 

^> Nd: Y A G b— !f, Nd : YVOib— 9\ N 

d : YLFP-Hf;&ffiv^©*Wi§T-$>.5o mmmmt 
[oo47]®i mvimxftMm 1 eiaxtc/^xu 

b^xi o 5imK¥m<D-M?&% 0 ztfixf-^i 

¥gO-0UT-fe-5o Wtmv-sXl 0 5^ZiHi^[pj{c^ 
[0 0 4 8] U— "finigHi oo«?p>k, «fi&i 

0 7 (c^B^n/ciini^ti i z*snftMiz x vmm? 

W»^57-l 0 3Rtfgi)fr8l^Xl 0 5t|i]C 

t, 51^5. tr-AX^Uy^l 19^*)tfflPyX 

1 0 5 t<OmiC?-< irvj y Z 5.7— 1 0 3*<BSB2ft 

<0%m<O^^Q 0° ^L5<fc7fCg2fi£ftT</>3o s 

#119 -cw#tfgt*£n, c ©sM^nfeBr^js 

#9 W ^a^f^$7-103 Rtf b^X 1 0 5 

[0 049] p— tfiraigBi 0 o«^e.(c, e-Ax 

7»Jy£ 1 1 9, ^^D^-y^^^-l 0 3RtfHlft 
fflU^Xl 0 5 £|n|Cftffi±{C&B£ttfcS&i?|? 1 2 
lRt/^P>Xl 2 3£fi!i*.&o 21tb 
TttfiflJiUfC CD (charge-coupled d 
e v i c e) A^^A^§ 0 ^lir^^^^ 5^£#ty 

OS, ^^D^7^ = 7-10 3, If-AXXyy* 

1 1 9£igj®u *s#u>xi 2 3?mmznTWtmm 

?l 2 1 tli?n> Sif-^i:5:5„ 
[0 0 5 0] U— tfiPXSBl 0 Oti^c.^, 

1 2 1 A^tH^j^n/cig^-^^A^^n^ffl^T 7 - 
^©ssp 1 2 5 b— yini^fi 1 0 o±fc*mw? 
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ft7*-~'*ft!aVl 2 5«, Jf^x-^gfcLTflgifli 

ttSU 1 7T^bfc^ft©«U£#affi3±fc£fc-e 

SSI 2 5«, ^x-*£g{CLTgffi3€>|£;*H&^ 

10 1 2 rfcss&tu 4kvmimi!&mm&izii*u 

2 1 2 9KJMP.ft£„ Cin^iO, ^12 9ttt 

B^a^snso 

[005 1] ±wm®&\ 2 7fc«, ^r-^jsnaj i 

1 5fr5><Dx-*, JUtx-^ffiSap 1 2 5fr&OH{ft 
r-*WA*U <:tte><DT-*fcgK:LTb-+fft 
^©JffllgPl 0 2, M8J|%S(i 1 7RtfXr— SflHfP» 

1 1 5£»f 5C£:fc<fc9, b— !f*DXSfil 00£ 

20 [0 0 5 2] m 1 4Rtf0 1 5^fflV~>T, *HSfi 

J£H©It i ffltcfts b— Wfattm^wmr So 0 1 5 
[0 0 5 3] s?-f , ftxttfett i ©3t»iRWtt*BI«b 

« (s i o i) . ^tc, tmxftmvb i ©jp**«s-r 
30 t, taxtismi <oi.W5n<mwimwki£$% (s 1 

03), Ctl«, U-1f3KLOS^^PA%X^«H 
OrtgPftfiB^-BrS fci6£, Mlttmto 1 O^ffi 3 fcffi 

7(CA7J^n5 0 

[0054] toxnmVa 1 ^ u— tfioiSB 1 0 0 

B^l 0 7{c«B-T5o €-UT, S^ffl^Sl 17*^ 
Rl^^^^-lirTSni^fel 1 ^SSWTS (S 1 0 

5) . mw-z nrzwm^m^-fy 5 *-stst\ixttm i 
40 (Dmwszmmm^i 2 1 (cj:oa^-ri.o ccitr . 

-fucm^TmmT-zwm 1 2 5 tigusHfts 1 
1 7 ©^ra^onus^jsiB 3 tctefi-r s * 9 ^m^^- 

(s 1 0 7) o 

[0 0 5 5] C0jjfc£f-*tt*x— S^Wfcl 1 5{C 
iM^n^o Xx-S^iHWfSJl 1 5t±, C(DMf-^ 
SfCbTZ^IX-r— v^l 1 3*Zlft^(Pl0^a!)?^5 

(S 1 0 9) o il*ltC<kt>, M^ffl^l 1 7©5IS7 I 6 

©gu&j*ss3»c{£B-r5o ia«7 f -^«iaaJi 



0) 
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isaxnma i ornrn 3 (om-xmmr- * zwmt « D c 

[0 0 5 6] ^ftfcJffiJgB 1 2 7{C(i^i6X-r-y^S 1 0 
3•e^^t^fc^l!Jaf r -^A<A*^tlTfe^)^ cOg 

ft l vmytti p tf;&Qi*f#$!i i <Drta5 1 & § owe* z 

fl&Xx-^ l l 3 fcJ: OiraXftiti^ 1 ^ZW^fRitc^ffii 
£€5 (S 1 1 l) o 

[0 0 5 7] 3fcfc, U— VVmi 0 1 fr&U— 
Sg££-£T, L fciraXttiife 1 <D«® 3 ©9J!0r 

^7-r^5{cRgi*^5o v- *r%\.<omt&?\mx 
x#gi^ 1 ©p^fc<D##$£ft3 0 ^ut, 

^y5fC&?«fc-5fCX$EbXx-> ? l 0 9 J f'Y$E&7.T— 

5 icm ? x. => iztiaxnmn i <o?imm$Lt § ( s 1 1 

3) „ *l-z\ iraxftiit&n £#J®r?5g^>5fc:i&o 
Tffitf£C£lc<}:?K taX*f#t*%l£«fS (S 1 1 

5) „ cntcfct), iraxM^i^i/y^^-yytc^ 

[o o 5 8] % i ^i<o^^ittB^-r§ 0 ctifctntf. 
£fty©iK*ie<: £#£&#-?froinx*f#^ l ©rtgp 
icIR?^ P £3-fc>-£T^ / WX U— !f % L %$]®r?5£^ 
-Y^5&Cj$|ifLT^S 0 fit, XfUX-r-vM 09^ 
YfftX^— 1 1 l^&KlS-eSCtKcfctK £Dfo£P 

t>* &h®i§e (0tjx.tf^^>y^^ N jgaiffia^ ® 

iff^ftfiHigD ttwmtt?^ y 5 KiB? <fc 5 icixuLM 

5 c t tc * t) „ ^iix^xnma i **a»rf 

5 c t T*£3o c: nfc J: K> . MxftMfflu l <D^® 3 (c 
[0 0 5 9] £fc. SgiWcfctuf, taxMMmnc^ 

2tAt!& 1 ^jSil U taXttmyti 1 O^® 3 T'^Vl/XU' 

[0060] &.±m.WLtz&ofcm i cfijtcin^ anx 

MAM i ©Sffi 3 icwm^fe^-C y 5 fc^&s 
ftfyn^Ilitf £ c 5 d £ 4 < . taX^A^ l fcSJBfrr 
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rtz-ym&znt^zimxttm®^ mmm??*. 

«®{<:«?7 i A^7.A^B!c^tlTV^-5inX^^ltOV^ 

tewm 5 c t <t ») f^s»? n^iaa (w^t 

[0061] ir«Kj;nn toxMrnysKom 
m 3 (o^j^^^f' ^ 5 immi,%wz\ wm^jz.^ 

cn{ci?) > -footmxttmva i j^6ff«*ns. 

So 

[0 0 6 2] $fc. SB 1 mic^tllf. iUXMMtm 1 o« 

20 ffli^c^-»^J;5?>^$l4inx^Rl^i:45o Wl^. 
ti\ 01 6icmt£5KWm¥fe^'(y5tfim%:BVi 
tl^tt, ^I0!l^cfcntf^}»fi(nx*^i:4-5o «i 

[0 0 6 3] wtf^»i-o(cKe>-r^ar*t, 

mmmvm 1 Mtc^s u— tfinx^js^siwrssKig 

7?feS„ cn«. HbOU— »J%*l-5-, 1 7, 1 9*^ 

^p^t)-^TS45^riRi^e.g8i#bTv^ 0 w »f 
30 jt« i 5 , 1 7^5©§ y^fiAux^A^ i <omm 
3^e.AS*-T5 0 y^i 9*^<di<— y^inx 
^A%i<oa®3A^sAi#-r5o cninif. «s<du 

Bine i: 4 s o <fc 5 uyx«<4 < r 

^?MA^^-erSC^A^fc4-5c 4tJ, ilO 
0mi=O<9 U— If 3t» 15. 17, 1 9 K <t 011^ 
P*»»SLT^«*I», #f8Wicntcffi££n-fl'-1f 

[ 0 0 6 4 ] m 1 8 tt b-1f^iIg*^tC43tt 
2 5, 2 7.. 2-9*i*tV^«. 2 

7, 2 9«D^^ic*3v^Tinic5ijfcgeffi?tircu— yytm 



(10) 
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■4>5t 6 ^ipjtc b— If X* -v b"T 5 c t 
[0 0 6 5] ffizm #2Sfl0B«<D»2«K:o 

- flHBWfettSfc bTL i T: a 0 3 fr£ 
tt«jrctf4 00pmSAc!)E«Jk=F9x/'> (gffi) * 

[ 0 0 6 6 ] ^ 2 WMSgHSr^Bkb 0 1 4 {C^-T b io 
— tftalSB 10 0 RtfB 19, 020 (C^fgg*> 6 
$fi!cSftSo 01 9&rJ02O»c^gfilco^T§iBJ3 

5>— h (7-f;l/A) 3 3fcffi#;snTV3. 

>-K3 3tt % EW?9i;>3 l*fi9W««OiS^ 

v^ 0 «>x/v>- h 3 3 wu vy?fr*vv9a 5izm$ 

SftTv «B& 1 0 7 it-fey h£tt3 0 fcfe. ff*^ 
?*x/n3 Hi, 01 9fcjfr£ns«fc9fc, &{c9J»r# 
SI$n5^iStM©£E*7 : "/WX^-y7 P 3 7^^T'V> 20 
5o ^jEttr^WXT^;^ 7«0&gP3 9£WbTV 
5o C ©08895 3 9 fcb ESfg?^ x/\ 3 1 <DmffilZ& 

088813 3 9<DmiCtem%.<Dmffia (8 0 /irnggf) 
fSStlTVSo 02Ofcb EE«jfc?*x/>3 1© 

rt§|5©#fc:2fcKg|3 £ bT©«/h* * 5 V 9 #J£j$ 

[0 067] 02 1 fca-^v^Tx m2m\m&yt 

*#8fc&S*fia3itt*»* (Jg2Wc:fc^Tt±, LIT so 
aOafr&&:«EEg*?9x'i3 1) flWtWRWttfcW 

£ts cs 2 o i) . ^©iR#tt«, #ftftatH§£ffl 
<A5 c i: tc * »? «i5£5rin?2&s. $i£2rn 

an^r t < tt»iRo^a b— 9% l *a»r § 
b— tr*Bi o i (s 2 o 3) o mm:* 

t/^Tfcb Sajettlfcfttf 1 0 6 4 nmT'tb&'^lTM (P ' 
W) SOYAGW' >ftfg££tl?V>.« a C©YAGb 
-1f«, >WX©i*9ilbBi^#2 0HzT*fc!K 
Jl/XHtf 6ns?$^ /VWx^B 3 0 0 fi J 7? 40 
S5„ £fc. Y AGb— tf*^aiKf?tlSlx— tfftL© 
Xtfyhgfcts 2 O/imgfiT'&So 

[0068] vjmjmttftomzzfflfetz as 

2 0 5) ...«Bf»*B»©ji«*<|||iE«ti«i:. 
mtl-^^tv b-1fft L ©#^j^RT*f**m 
©F»:ffifiT 3J:9fc. b— <f3tL<O3t«05riftlC*»t 
5«JBrM^«^©a® (b— 9m©AS*ffi) A^Ol/ 

— ^TfeLtD^^o^ttM (»nfi) *»s-rs (S 2 
0 7). b— vytLvmK&vmtiL* mmw) «u ® 
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[0 0 69] 02 2 testis J: 5^ Hl£©b-1fft 

Wm\yy%\ 0 5T?£llft£*lfcb— 9%L<D 
£ftj£Q OffiB «fc 9 fe«Wr*f**m (EE**?? ia 3 
l) ©«BB»6J!Bv>i:e:5teffiB1-*i3fcft*. "T^ 

frlS, Q.m><OWr£>. ru— FftL©«5ftT'©Z$ft 
Xf-^l l 3Q^*xtttf*M^0jBftsM£R 
©b^lfftLoatftoSBSMLl fcv^Wfl&iWSOAoc 
£}c&5 0 b— !TttL©l(0&£©aH&fi C^ftfi) tti 

fiSJgHtC&^Tfct, XSUt-vM 0 9, YfttXr-^ 
1 1 1RI>*Z«|7.T-^1 1 3tCJ:»3^?n^) ±tc 
@aK^nfc«fi^ 1 0 7 £*f CT^x;^- h 3 3 MM 

mtircwm*iM$mzmwrz as 2 0 9) „ 

sfc, m^ffl^Mi 1 7*»5)e&tH 

ifbT, ffl»bfc^*«Wf»«tf»K:JB«-r-5. *b 

tv aim? 1 2 1 T*<DMim£mcm-3^T. u-yyt 

L ©^^^Bf^M^O^ffiiKffifif S J: v ic Z 
i^f-i/*l 1 3^»^T7*-AX|@S*fTd 
(S2 1 1) . CCftt, m^ffl^Ml 1 7tC«};^Tf# 

e»n^ffi«^^x7S3 1 <D&mwmmzmim?t 2 
1 tej:Da»u MM'r-zmmi® 1 2 
fcs-^v^T, s^ffl^Mi 1 7^e»tb*f$nfc^*^»f 
«*«S©aiii±-e«uiS*»^j: 9 k z*xf-f 11 

3©^i&fiS[B^^U Xt— S^WfiHW 1 1 5K&tr? 

5 0 XT-^jffligpi 1 5«u ii^T-^magpi 2 5 
■frt><Dmt]mmcM-3^T, zi^f-^i 1 3©^i& 
ffiB*\ mmmyemi 1 7*sa»stife)toW!D»3^ 
»»©ass±fe:flua*«r^ f -5 b— If 3fe L 

zzoiczmxr-vi 1 3^»-r§o 

[0 0 7 0] M^ffl^Ml 1 7A^etti^nrc^©7* 

cs 2 i 3) o cc-vit. tymjciMttftomzRtfmifT 

mizmxr-zsi 1 3*v-?ytL<DmsJ5mzms 
z&zzvic^ zittT.T—vfsim&v 1 

5 £ ai^M^^^ 0 > a'A«#*sttfcx^s;w»» 
1 1 5jb<zttxf->*i 1 3<D®mwm*um-t%o ±. 

m bfc J: 5 fc. «IWf«*«»off «RtfiBSf*»c»iS b 

T^s^nrc b— tfjt l (Dmyttwmtimfticv z fax 
t-v'i 1 3£b— if^L©^fifi^riRi(c^ij?-a-5(ii: 

BBBA^Tf 5 (S 2 1 5) . 

[0071] u-vytLvmyt&vw&ittMittnvftm 



(11) 



#1132 0 0 2-1 9 2 3 70 



'19 

x-^l 0 9RtfY$|il7.-r-^l 1 1 3 (S 

217). u— tfftjgi o ia»6iH»stufcV-ir3feL 

fciu 02 2{c^**i£<fcMc, Aftffll^Xl 0 5 tea: 
tN »»^-*®ISa53 90|ffl»C»ja*nfeBfJ60|HI8la 
(i:^Lfc<J:5{c N 8 0/im) fcBltyEE«iii?»7x/\3 
l <DF>3g|5fi:|fift£ p fizfif 5 <fc 9 fc&ftS n«. ±i£ 

snissgi53 9<DMicBj&znrcm&icu-*rytLtfiffiM 10 

1 2 9T-58SL &#BV-1fftLtfj$f<h£ 

[0 0 7 2] cct, «w«fttf8ej!iii#sn*u— y 

ftL«> ftftEl^Xl 0 5lC«£D, 02 2{C^£ft5 
ck^t. EEMfg^x/NS lOSBS (U— IfftLtfAl* 
t£BB) {C0jS^tlfelHlKgi53 »fftL»§ih* 

n^^ST*«^n-5o iussgP3 9(c^ 

— If ft L U— If ft L £*ftT3 C 

l^— !fftLAWg|53 9{CAftfr5flD^E&^ 20 
Cfctf-p^ Btt»3 9*l/-1fftLfr6fi»r*Ci: 

[0 0 7 3] U-lfftS 1 0 1 ^e.aii*$nfc^— tfft 

l«\ ffia^^^x/NS 1 ©rtgp^ft^PA^ffiB-rs 

i^tM?^ CCIMPKWSI/- 'fftLODX 

nt&in&Bo l% v^a*.* t, wsmmmii vx 

<D&mm?Vx'\3 1 OrtgptCfcttSlfeft^PRr/^CD 
ifi^OWceiS/J^^7>y^^9A^fi)t^n5o dOt 

[0 0 7 4] 02 3-02 7{Cg-^VT> !/—• »f 

ft L <D^ft^^^lft?-li:T>^ >y *£«r££(CO^ 

T^-rso 02 aic^*n*i6iij?#}Btt©«nw«* 
©was tc u-ir ft l onftjs^fflH-r s «k 5 ft u~if ft 

L*l?g|ff£<:fcfc<fc^ 02 4Rt/0 2 5»ciS£ftS 
«fc b K V| «WBt*WR 3 2 OrtgP(cl3tt 5«ft^&tf ^ 

<0jfi^o*{c?S/j^^^^^|gt??9*^fig$n5o $ 

fc. U— !fftL<D£ift;£tfl^— tPftLfDfttttc^MfS 40 

3 2<Dg^£|RlD£&$rf S«fc5K, U- 
1f ft L <Dj£« & 5 V^Br*f&#ft 3 2 SHIPS 

[0 0 7 5] U— ♦fftSil 0 1 fr&ttb— IfttLtf/VU 
X«fcttJWSn5Cli:*^s U— fftLcD^SfeSV^fi 

02 5 fc^S «t 3 tc, gjBHt&fttt 3 2 <Dg¥ 

d (c&o t u- ? ft l <DM&mm&% wmmtiMt. 
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9m(DMmzm< it, Bj8.-£nz?7v?mt&9(D%i. 

J8**v>l^Bf««WS<)!^gBiaug«!gfc:Jl< fac t 
fc<i:>K 02 7 fc^sns *5y*l»K9*V> 

b— If ft L ©^S^frSjfe 5 VttWRWftWfi- 3 2 C&Kj 

pg w&zn%<?7v>7ffi®9(Dm <DMm*. u— if 

■*scfcTfc*HHrfiiT«*. u— ifftLo^au 
£ ujasasRtfwwjMwm 3 2 <owm&&m < -r s 

[0 0 7 6] ±xELfcmSO^^-y{C?Q^T^v 

y^»«9tf^?nsi: (S2 1 9) , vswmmm 

*ra©rt* (^ft^Rtf^o^) (Dztc&mtsnit*. 
7v*im9Zf8.m-£i£T. 
W9im&zftrc&w-&m°r% cs 2 2 1 ) „ 

[0 0 7 7] ^C, 02 8~03 2^#SSbT, 
-?)l*)\'?3 5 (C^?nfc^x/N^- h 3 3 {cffi^S 

%&or3m3\3-w>?3 4. c<om i 3\3-vv?3 Aim 
m£^m\^y m^ft) > ioff--K;i/3 6 

GfffgPM) > iJ0ffi^-K;U3 6^i65^Sfcii)<Diin 

x-^^fflv^ili:^T*^§o £33. 02 8~03 2lc 
feVTtt, ®KgP3 9<D0^#BSLTI/^o 
[0 0 7 8] Eii?-)iA3 1 A^BfSBtcffiB^n 
Sis 02 8^?n5.i:5{t, ^jH-TSEttxA-rx 
^7^3 7^m-T-5fi[B{C^|f-V^^3 4^jfi^t 

X3 7 fcififijfe L < tta»S*fcttJBT?»5|sI?>^»IB 
^Kj^-^SCfctCk?), 02 9t^n5<fc9^ 
y * 3 4 (c4Hfrr«fiEtt?*'t<f ^ 3 7 (EE 

W^iA3 1) ^®»^-&5o ©?l^^^^3 4tC 
^S!-r5£Ett7 f /W7.^>yX3 7 (EtiffxM3 

1) ^KSS-yr^tx 03 Otc^^nSi^fC. «>x/n 
->-h3 3 ©»S (EEBJR?9x'>3 l*WRf?nft® 
0»®> i!l*^^iltr5£E*T ; ^'f'X^-yX3 7{cWi^ 
•T^fiEBtciP£E--F^3 6^®l?-a-S 0 

[00 7 9] iPE^- K;l/ 3 6 tfV jl/^>- h 3 3 (DM 
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ts ?x> v>- h 3 3 *«"T S fc«KiPflE-— F;I/ 3 

ff&VX?7V *m® 9 5o ^7? 9 
ffiSiit?^ xm 3 l <D^®Rtf«ffi3; ?j$.m? £ c t ic 

fc, ^(t-r«ff«-7 f /vrx^y^ , 3 7o«asK:*v-»Tia 

1 frbttMZtlZZtlCte&o &*5> -)i;v>-F3 3 

CO 0 8 0] EE*7*/WXf-y!/3 7tfffi«f£?*xM 
3 lA^^Ht^n^fciR?l^-v>y^3 4Rt/iBffi^-K 
;l/3 6^iAi'-h3 3A^gin§^[ql{C^Sj^^ 
So »5l^-yy^ 3 4StfJPffi--F;l/3 6*^»-r5 
fc, #«*ft;fcEIBWX*y73 7H:R3l*+y* 
3 4fcK#LT^S<0-e> 03 2fC7S2ft3J;-Mc, 9 
x>v>-F3 3^Sgt?n§Ct(c^5„ ilOtl 0 

-£03 2^WB^cSID. ##£ftTB&3l^y 

^3 4immLr^mm^ux^yf37t, -?x 

/^-h3 3{C«}f5nTV>5E«^'>xM3 1 
[00 8 1] C<9J:?(C, $2Mlc43Vvra % Hftffll/ 

— <f%L«, .zvmftti&mmmtm x 

a3 1) cDrtg|5{cfi[H-r5J:3{c^-r5J:i:t?, Ifeft 
£ tlfc * 9 >y ^WK 9 ©Gfc«fcT#^14*mjW2J»f 2 

^9%>% wmnmffi~e<o z ? >y i?mtm*kir & asm®. 
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tmmtKZo ctt5<D*gni, ^20ij^j;n^ ^> 

[0 0 8 2] ^SW^aJiPXti^^gft^FK,}: 

H?<>x/n3 1) *Wm?5<DT\ Jg^nfc^7<y^ 
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